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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 7, 8, 9, 10, 11 and 14 are rejected under 35 U.S.C. 102(b) as being 



anticipated by Tsuruta et al. (5,696,672). 



Claims: 


Tsuruta et al. teaching: 


Claim 1 : A servo control apparatus for 
controlling a controlled object in response 
to a command, comprising: 

a controller which receives a target 
command increment value which is an 
increment in a sampling period of a target 
command, and 

sends a control input to the controlled 
object such that the target command which 
is an integrated value of the target 
command increment value becomes 
coincident with an output of the controlled 
object; and 


a control apparatus (figs. 10, 13, 16, 19-26) 
controls a controlled object 26 (servo 
motor, see fig. 10 & col. 7, lines 40-43) in 
response to a target instruction r (target 
position instruction for motor, see col. 8, 
lines 52-53), comprising: 

a control portion such as the memory 22 
receives the target instruction increment 
value Ar having associated sampling 
times (i+1 , i+2,..), where r represents the 
target instruction (see col. 8, lines 52-53; 
target instruction increment provided by 
the instruction generator 21 to the control 
portion 22, see fig. 10), and 

a control input A u(i) is provided to the 
controlled object 26 and an integrator 29 
integrates a deviation value A e(i), which is 
associated with a difference between the 
target command (from the instruction 
device 21) and an output value A y(i) (from 
the control object 26) and fig. 10 shows the 
integrated value e (i) coincides with the 
output A y(i) from the controlled object 26 
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a compensation signal arithmetic unit 
which receives the target command 
increment value as an input, 

generates a compensation signal for 
decreasing an error of the target command 
and the output of the controlled object at 
the time of acceleration/deceleration, and 
sends the compensation signal to the 
controlled object. 


in the arithmetic unit 25; and 
read on to the arithmetic unit 25, which 
receives the target command increment 
value Ar (i+1 ) (see fig.1 0) as an input 

read on to the arithmetic unit 25 
generating a compensating signal such as 
an adjusted control input signal Au(i) to the 
controlled object (motor) 26 for minimizing 
the deviation error A e(i) associated with 
the difference between the target 
command Ar and the output A y(i) of the 
controlled object (motor) 26 at the time of 
the acceleration/deceleration such as read 
on to the speed of the controlled object 
(control object speed output coincides with 
the target speed instruction, see col. 24, 
lines 22-33 & fig. 1 9) (fig. 1 1 shows the 
target command, r, controlled object output 
y and the deviation error e, which is 
minimum compared to the deviation error 
e of the conventional system shown in 
fig. 12; prior art teaches a deviation 
estimate becomes minimum so that the 
output of the controlled object coincides 
with the target object; see col. 2, lines 44- 
67). 


Claim 7: The servo control apparatus as 
recited in claim 1 , wherein the controller is 
a predictive controller which determines 
the control input such that 

an evaluation function on an error 
predicted value at a future time, an error, a 

UUIILIUI II l|JUL, Cll lU Cl UUIILIUI li IjJUL II lUI C^l 1 IL 

value becomes minimum. 


Predictive controller read on to any one of 
the control apparatus (figs. 10, 13, 16, 20, 
24, 26) providing future deviation 
estimates, future target instructions and 
determines control input A u(i) for 
controlling a controlled object (motor), 

Tsuruta et al. teaches making an 
evaluation function [J] having an error 

rir^r\'m\^r\ lo ci i^h fi ifi iro Ho\/icifir*n 
IJIcUIULcU VdlUc oUOl 1 do lUlUlc UcVlaLIUII 

estimate e*(i+m) becomes a minimum (see 
equations 3-3 to 3-4, which includes an 
error e (i), error prediction value e*(i+m) 
and control input/ increment value Au 
(i+1),... = 0, see col. 8, lines 1-62). 


Claim 8: The servo control apparatus as 
recited in claim 1 , wherein the controller is 


Control apparatus (figs 10, 13, 16, 19-20) 
is a position controller (control object 
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a position controller wliicli adjusts the 
control input so that the target command 
obtained by integrating the target 
command increment value becomes 
coincident with the output of the controlled 
object. 


position output coincides with the target 
position instruction, see col. 24, lines 24- 
25) as it adjust the position y(i) of the 
controlled object (motor) 26 (using 
differentiator 27 and subtractor 28) and 
also feedback adjust the control input u(i) 
(using arithmetic unit 25) and an integrator 
29 integrate a difference value Ae(i) 
associated with the target command Ar (i) 
(inputted via the subtractor 28), where the 
integrated value e(i), which is associated 
with the said target command value Ar (i) 
coincides with the controlled object output 
Ay(i) in the arithmetic unit 25 ( target 
command increment value Ar (i+1 ) 
coincides with the controlled object output 
Ay(i) in the arithmetic unit 25, see fig. 10). 


Claim 9: The servo control apparatus as 
recited in claim 1, wherein the controlled 
object includes a motor and a speed 
controller for controlling its speed, wherein 
the controller gives a speed command as 
a control input to the speed controller, and 

wherein the compensation signal 
arithmetic unit gives a feed-fonA/ard signal 
for compensating speed or torque as a 
compensation signal to the speed 
controller. 


Controlled object read on to the motor 63 
and speed controller 62, where the speed 
controller 62 controls the speed of the 
motor 63 by providing a speed command 
v(i) as shown in figs. 19, 20 (alternatively 
controlled object read on to the motor 83 
and speed controller 82, where the speed 
controller 82 controls the speed of the 
motor 83 by providing a speed command 
v(i) as shown in figs. 23, 24). 

Read on to the arithmetic unit 74, which 
provides a speed feed back signal v(i), see 
figs. 19-20) and thereby provide an 
adjusted and/ calculated speed signal v(i) 
to the speed controller 62 (alternatively, 
arithmetic unit 95 provides a feedback 
signal Av(i) and thereby provide an 
adjusted speed signal v(i) to the speed 

rnntmll*ir R9 coo finQ 0'\ 94Wnrfin "^R 
i^uiiLiuiioi o^, ooo iiyo. ^o, ) ■ 

teaches arithmetic unit 175 feedback 
torque control instruction u(i) via torque 
control portion 174 for providing an 
adjusted torque control input u(i) to the 
controlled object, see col. 26, lines 7-21, 
col. 29, lines 18-25). 


Claim 10: The servo control apparatus as 


Tsuruta et al. teaches torque control of a 
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recited in clainn 1, wherein tlie controlled 
object includes a motor and a torque 
controller for controlling torque of the 
motor, wherein the controller gives a 
torque command to the torque controller 
as a control input, and wherein a 
compensation signal arithmetic unit gives 
a feed-forward signal for compensating 
torque as a compensation signal to the 
torque controller. 


controlled object such as the motor using 
fig. 36, where arithmetic unit 175 feedback 
torque control instruction u(i) via torque 
control portion 174 for providing an 
adjusted torque control input u(i) to the 
torque controller, which controls the 
controlled object (see col. 26, lines 7-21, 
col. 29, lines 18-25). 


Claim 11: The servo control apparatus as 
recited in claim 9 or 10, wherein the motor 
is a straight-moving type motor. 


Read on to the servo motor (figs. 10, 19, 
23). Straight movement depends upon the 
application. Fig. 27 shows a fixed linear 
response of the controlled object (motor). 


Claim 14: The servo control apparatus as 
recited in claim 8, wherein the position 
controller decides the control input by the 
target command obtained by integrating 
the target command increment value, any 
one of proportionality, integral and 
differential operation of an error with a 
position of the motor, or a combination 
thereof. 


A control apparatus 101 (fig. 26) 
determines the control input u(i) by 
inputting a target command r (i+M), where 
the error Ae(i) is outputted in response to a 
difference between the target command 
increment portion Ar(i) and the controlled 
object (motor) position output value Ay(i), 
where the said error is integrated using an 
integrator 107, which output the integrated 
value e(i) to the arithmetic unit 105, which 
produce the said deciding control input u(i) 
for controlling the controlled object (motor). 


3. Claims 1, 6, 8, 12/6 and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by conventional prior art figs. 10 thru 13. 


Claims: 


Conventional prior art figs. 10 thru 13. 


Claims 1, 6, 8, 12/6 (as claim 12 depend 
on 6), and 14: 


Applicants' have provided figs. 10 thru 13 
as prior arts (See the background teaching 
for detailed explanation of the prior arts in 
applicants' spec, pages 1 thru page 4). 
The limitations of claims 1, 6, 8, 12 and 14 
are prior art as they read on to the 
teaching of applicants' admitted prior art 
figs. 10 thru 13. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being obvious over Tsuruta et al. 
In regard to claim 3, Tsuruta et al. shows in fig.26 a servo control apparatus 101 

performing arithmetic operation including a differentiator 106 differentiating the target 
command increment value r(i+M). 

Tsuruta et al. do not mention a multiplier which multiplies an output of the 
differentiator by an adjustment gain. 

A multiplier which multiplies an output of the differentiator by an adjustment gain 
is obvious in that the arithmetic unit of the control apparatus perform arithmetic 
calculation of the inputted differentiated target command increment value to produce an 
adjusted control input signal for controlling a controlled object such as the servo motor. 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuruta et 
al. as applied to claim 1 and in view of applicants' conventional prior art figs. 12-13. 

In regard to claim 6, Tsuruta et al. do not mention a phase adjuster which sends 
a signal in which a phase adjustment of the target command increment value is 
performed to the controller. 

Applicants' admitted prior art figs. 12-13 shows a phase adjuster 104/105 in 
which a phase adjustment of the inputted command increment value, where the 
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adjusted signal (read on to the adjusted target command increment value or the 
compensated signal) is sent to a motor controller 3. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the phase adjuster of prior art figs. 12-13 in the system of 
Tusuruta et al. because a signal is delayed using a phase adjustment parameter (see 
applicants' spec, page 3, lines 21-23) and a servo control apparatus with improved 
trackability can be realized (see spec, page 4, lines 8-10). 

7. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuruta 
et al. as applied to claim 6, and in view of applicants' conventional prior art fig. 12. 

In regard to claim 12, Tsuruta et al. do not mention the phase adjuster is any one 
of a low-pass filter, a high-pass filter, and a delay device for delaying a signal by a time 
specified by a phase adjustment parameter. 

Applicants teach this as prior art (phase adjuster 104/105 is a low/high pass filter 
or delay device, see prior art fig. 12, spec, page 3, lines 5-23). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have the phase adjustor of conventional prior art fig. 12 in the 
system of Tsuruta et al. because a signal is delayed using a phase adjustment 
parameter (see applicants' spec, page 3, lines 21-23) and a servo control apparatus 
with improved trackability can be realized (see spec, page 4, lines 8-10). 

Allowable Subject Matter 

8. Claims 2, 4, 5, 12/4 (as 12 depend on claim 4), 12/5 (as 12 depend on claim 5), 
12/15 (as 12 depend on claim 15), 13 and 15 are objected to as being dependent upon 
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a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

Information disclosure Statement 
Examiner acknowledges the receipt of prior art documents including the international 
search report dated 07/27/2006. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANTONY M. PAUL whose telephone number is 
(571 )270-1608. The examiner can normally be reached on Mon - Fri, 7:30 to 5, Alt. Fri, 
Eastern Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benson Walter can be reached on (571) 272-2227. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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